Cardiac distribution of the binding sites for natriuretic peptides in vertebrates.
Natriuretic peptides are hormones that play an important role in the cardiovascular control of mammalian and non-mammalian vertebrates. They have been classified into four groups. Of these, ANP (atrial natriuretic peptide), BNP (brain atriuretic peptides), CNP (C-type natriuretic peptide) are detected in cardiac and non cardiac tissues of all vertebrates; while VNP (ventricular natriuretic peptide) has been isolated only from the fish ventricle. All peptides have shown a high degree of sequence homology. The expression of the three principal types of natriuretic peptide (ANP, BNP and CNP) in cardiac tissues is developmentally and functionally regulated in a highly tissue-specific manner. Three types of natriuretic peptide receptors have been identified in numerous target tissues. Two receptors are transmembrane guanylyl cyclases (ANPR-A and ANPR-B) that mediate biological effects of natriuretic peptides; the third one (ANPR-C) has no guanylyl cyclase and is called "clearance receptor." The presence of natriuretic peptide binding sites in the heart suggests new aspects of paracrine control of cardiac function. A relevant localization of natriuretic peptide receptors was found in those cardiac regions particularly suitable for monitoring blood volume and pressure oscillations such as the inflow tract and the outflow tract. For example, in birds (quail) the highest levels of natriuretic peptide receptors were detected in the inflow tract represented by the vena cava. In both fish and birds, the outflow chamber, the bulbus cordis, had a high number of natriuretic peptide binding sites. In mammals, a remarkable concentration of natriuretic peptide receptors was also observed in the coronary vessels. This zoning of cardiac natriuretic peptide receptors indicates an intracardiac action of the hormones and adds a humoral dimension to the morphofunctional design of the vertebrate heart.